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ABSTRACT 
This paper explains the designed performances of the new 
CH2 building in Melbourne, Australia . CH2 is an environmentally 
significant project that involves biomimicry of natural systems to 
produce indoor conditions that are conducive to user comfort, 
health and productivity. This paper focuses on lighting and 
physiology and examines the solutions chosen for artificial and 
natural lighting and the likely effects these will have on building 
occupants. The purpose of the paper is to critically comment on 
the adopted strategy and, cognisance of contemporary thinking 
in lighting design, to judge the effectiveness of this aspect of the 
project with a view to later verification and post-occupancy review. 
The paper concludes that CH 2 is an exemplar of lighting innovation 
that provides valuable lessons to designers of office buildings, 
particularly in the Melbourne CSD. 
Keywords: lighting design, expected performance, human 
physiology, productivity. 
INTRODUCTION 
The lighting of a workplace can positively influence the health 
of office personnel , improve efficiency, reduce unnecessary sick 
leave and result in greater benefits for enhanced productivity. 
In particular, natural light, with its variations and its spectral 
composition, together with the provision for external views, 
is of great importance for the well-being and mental health of 
the individual , reducing suppressed feelings of panic, anxiety, 
disorientation and melancholy. The careful management of natural 
and artificial lighting, including the use of shading devices, can also 
bring tangible energy savings, preserving the natural colours of the 
surrounding environment while preventing glare and minimizing 
heat gains (Wigginton, 1996). 
A good lighting strategy should maximize the potential of 
architectural form while taking advantage of technologies to 
further refine solutions (Guzowski , 2000). The goals of a lighting 
strategy can be defined from a great variety of points of view that 
may consider ecological issues (energetic and natural resource 
depletion, environmental impact), tasks and activities (lighting 
needs in both qualitative and quantitative terms), systems 
integration (lighting , HVAC), human experience (visual and thermal 
comfort, health, orientation in space and time, connections to 
the outdoor), aesthetic considerations (form, dimension and 
articulation of spaces, materials), as well as other concerns. 
Logically, it may not be possible or even necessary to address 
each of those objectives simultaneously; yet, analyzing their 
potential can clarify design intentions, determine priorities, and 
reveal possible trade-offs andlor contradictions (Guzowski, 2000). 
Light (in all its forms) is not only a resource and a vital sustenance, 
but also a force that can create meaningful architectural 
experiences; the moods and the quality of an architectural space 
can broadly vary with its lighting conditions, transforming a 
sometimes dark, somble, and oppressive place into a captivating, 
enthralling, and polychromatic one. In addition , scientific research 
has recently proven that a close relationship exists between 
lighting conditions, health, well-being, and our perception of 
the environment. Daylight, for example, represents one of the 
most important means of maintaining our biological rhythm and 
connection to rhythms of nature, and a realistic way of marking 
important daily moments (van den Seld , 2001). Actually, ocular 
light stimuli from the retina results in signals being sent to the 
various glands, involving the whole of the physical (energetic 
exchanges), physiological (transformation of energetic fluxes into 
nervous stimuli) and psychological (brain interpretations of those 
stimuli) aspects that together create the "process of perception" 
informing us about the characteristics of our surrounding 
environment (Fonseca et aI. , 2002). 
Regardless of this awareness, nowadays a great part of our social 
life is temporally organized in relation to a rather "mechanical 
time" , which is basically independent to the rhythms of our body's 
impulses and needs. In other words, we are increasingly deviating 
from the organic and functional recurrence dictated by the natural 
colour, angle and intensity of daylight, and replacing it with an 
artificial timetable which is, on the contrary, imposed by the 
schedule, the calendar and the clock. 
This paper aims to give a contribution towards the reassembling of 
the paradox of opening to the natural forces and protecting from its 
extremes, promoting at the same time a new deSign attitude that 
modulates the relationship between the needs of the users and 
concerns about sustainability (Selkowitz and Lee, 1998). 
As a reference case of international best practice, the lighting 
strategies of the newly developed CH2 building in Melbourne will 
be analyzed , and its contribution to sustainable design discussed. 
LIGHT AND PHYSIOLOGY 
The use of daylight as the primary light source in buildings is a 
fundamental part of the so-called ESD framework, assumed to 
minimize energy consumption. However, the diffusion of shared 
spaces which inhibit a direct control by every user, the inherent 
limits of automatic lighting control systems and the reductions in 
terms of energy consumption of modern electric lighting systems, 
have made it difficult to justify the cost of extensive daylighting 
on the simple basis of potential energy savings. Rather, to 
substantiate the use of daylight in built spaces, it is necessary to 
demonstrate that such use may foster beneficial effects - such as 
financial gain from performance improvements - in other areas that 
have an important impact for the organisation owning or occupying 
the building (Soyce et aI. , 2003). 
For their own well-being, people need appropriate visual contact 
with the external world and with the cycle of day and night, 
seasons, weather and the environment. Mankind has worked 
outdoors for time immemorial ; however, once man predominantly 
began to live and work indoors, he has been forced to accept light 
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l e v e l s  t h a t  a r e  o n l y  a  f r a c t i o n  o f  w h a t  h e  h a d  p r e v i o u s l y  e n j o y e d  
( C a m i n a d a ,  2 0 0 1 ) .  M o s t  p e o p l e  n o w a d a y s  s p e n d  m o r e  t h a n  9 0 %  
o f  t h e i r  t i m e  i n d o o r s ,  o f t e n  i n  o f f i c e s ,  a n d  i n  a l l  c a s e s  t h e  l i g h t i n g  
i s  s t i l l  b a s e d  u p o n  t h e  r e q u i r e m e n t  t h a t ,  w h a t e v e r  t h e  t i m e  o f  d a y  
o r  n i g h t  a n d  r e g a r d l e s s  o f  t h e  p h y s i o l o g i c a l  n e e d s  o f  t h e  h u m a n  
b o d y ,  t h e  t a s k  s h o u l d  b e  a c c o m p l i s h e d  e f f i c i e n t l y ,  s a f e l y  a n d  w i t h  
a  c e r t a i n  d e g r e e  o f  v i s u a l  c o m f o r t .  T h e  q u e s t i o n  i s  t o  e s t a b l i s h  
h o w  s e r i o u s  a r e  t h e  c o n s e q u e n c e s  o f  w o r k i n g  a n d  l i v i n g  m o r e  a n d  
m o r e  i n d o o r s  w i t h  m u c h  l e s s  l i g h t  a n d  w i t h  l i t t l e  o r  n o  v a r i a t i o n  
t h a n  o u t d o o r s ,  a n d  h o w  c a n  a  ' h e a l t h y '  d e s i g n  o f  t h e  l i g h t i n g  
e n v i r o n m e n t  c o m p e n s a t e  f o r  t h i s  ( v a n  d e n  B e l d ,  2 0 0 1 ) .  
M e d i c a l  s c i e n c e  a n d  r e s e a r c h  h a s  r e c e n t l y  d i s c o v e r e d  t h a t  a l m o s t  
a l l  h u m a n  p h y s i o l o g i c a l  a n d  p s y c h o l o g i c a l  p r o c e s s e s  a r e  b a s e d  o n  
r h y t h m s  d i r e c t l y  l i n k e d  t o  t h e  n a t u r a l  d a i l y  ( c i r c a d i a n )  a n d  s e a s o n a l  
( a n n u a l )  c y c l e s  o f  l i g h t .  I n  p a r t i c u l a r ,  t h e  h u m a n  b r a i n  c o n t a i n s  
a n  i n t e r n a l  " b i o l o g i c a l "  c l o c k ,  d a i l y  s y n c h r o n i z e d  t o  t h e  p e r i o d i c i t y  
o f  n a t u r e  t h r o u g h  t h e  m e d i u m  o f  o c u l a r  l i g h t  r e c e i v e d  b y  t h e  e y e .  
D a y / n i g h t  l i g h t  p a t t e r n s  r e g u l a t e  m a n y  b o d y  p r o c e s s e s  s u c h  a s  
b o d y  t e m p e r a t u r e ,  h e a r t  r a t e ,  m o o d ,  f a t i g u e ,  a n d  t h u s  a l e r t n e s s ,  
p e r f o r m a n c e  a n d  p r o d u c t i v i t y .  S u f f i c i e n t  l i g h t  r e c e i v e d  d u r i n g  t h e  
n a t u r a l  l i g h t  p e r i o d  ( d a y t i m e )  s y n c h r o n i z e s  t h e  b i o l o g i c a l  c l o c k ,  
s t i m u l a t e s  c i r c u l a t i o n ,  i n c r e a s e s  t h e  p r o d u c t i o n  o f  v i t a m i n  D ,  
r e g u l a t e s  p r o t e i n  m e t a b o l i s m  a n d  t h e  l e v e l s  o f  v a r i o u s  h o r m o n e s ;  
i n  o t h e r  w o r d s ,  l i g h t  p r o v i d e s  t h e  d i r e c t  s t i m u l i  n e e d e d  f o r  t h e  
h u m a n  b o d y  t o  f u n c t i o n  a n d  f e e l  w e l l  a n d  h e a l t h y  ( B o y c e  e t  a I .  ,  
2 0 0 3 ) .  
R e s e a r c h  s h o w s  t h a t  l a c k  o f  e x p o s u r e  t o  s u f f i c i e n t  l i g h t  d u r i n g  t h e  
d a y  m a y  f o s t e r  n e g a t i v e  e f f e c t s  o n  v a r i o u s  p h y s i o l o g i c a l  a s p e c t s  o f  
t h e  h u m a n  b o d y ;  t h i s  i s  m o r e  e v i d e n t  i n  p a r t i c u l a r  d u r i n g  t h e  ' d a r k '  
w i n t e r  s e a s o n  o r  i n  r e g i o n s  c h a r a c t e r i z e d  b y  c o l d  a n d  s o m b r e  
c l i m a t e s ,  w h e r e  t h e r e  i s  l e s s  l i g h t  a n d  d a y s  a r e  s h o r t .  S o m e  t h r e e  
p e r  c e n t  o f  t h e  p o p u l a t i o n  i n  t h o s e  r e g i o n s  s u f f e r s  f r o m  w i n t e r  
d e p r e s s i o n  ( S A D ,  S e a s o n a l  A f f e c t i v e  D i s o r d e r ) ,  a n d  t h e  s o - c a l l e d  
" w i n t e r  b l u e s "  i s  c o m m o n .  I n t e n s i v e  b r i g h t  l i g h t  t h r o u g h  t h e  e y e  
c a n  m i t i g a t e  t h e s e  f e e l i n g s  a n d  i s  a l s o  t h e  f i r s t  l i n e  o f  t r e a t m e n t  f o r  
S A D  ( v a n  d e n  B e l d ,  2 0 0 1 ) .  
C o n c e r n i n g  " h e a l t h y  l i g h t i n g "  i n  w o r k i n g  e n v i r o n m e n t s ,  a  n u m b e r  o f  
i n t e r e s t i n g  f i g u r e s  c a n  b e  p o i n t e d  o u t .  I n  t h e  f i r s t  i n s t a n c e ,  a l t h o u g h  
w e  a r e  u s e d  t o  s i g n i f i c a n t  v a r i a t i o n s  i n  t h e  l e v e l  a n d  d u r a t i o n  o f  
d a y l i g h t ,  o f f i c e  l i g h t i n g  p r a c t i c e  s e e m s  t o  t o t a l l y  i g n o r e  t h i s .  I f  w e  
c o n s i d e r  a  d a y t i m e  o f f i c e  w o r k e r ,  a n y  l i g h t  d e f i c i e n c y  m a y  r e s u l t  
i n  a  d e - s y n c h r o n i s a t i o n  o f  h i s  b i o l o g i c a l  c l o c k ,  w i t h  t h e  r e s u l t  t h a t  
t h e  b o d y  a n d  m i n d  w o u l d  p r e f e r  t o  r e s t  b u t  t h e y  s t i l l  n e e d  t o  r e m a i n  
a c t i v e .  T h e  r e s u l t s  a r e  l o w e r  p e r f o r m a n c e s ,  d e c r e a s e d  a l e r t n e s s ,  
d i m i n i s h e d  s l e e p  q u a l i t y  a n d ,  i n  t h e  l o n g e r  t e r m ,  c o u n t e r  e f f e c t s  
o n  w e l l - b e i n g  a n d  h e a l t h  ( V a n  d e n  B e l d ,  2 0 0 1 ) .  S e c o n d l y ,  j u s t  a s  
t h e  s p e c t r a l  c o m p o s i t i o n  o f  d a y l i g h t  s h o w s  l a r g e  v a r i a t i o n s  d u r i n g  
t h e  d a y  ( " c o l d "  l i g h t  i n  t h e  m o r n i n g  a n d  " w a r m "  l i g h t  a t  s u n s e t ) ,  s o  
p e o p l e  p r e f e r  a n d  r e s p o n d  p o s i t i v e l y  t o  v a r i a t i o n s  i n  t h e  c o r r e l a t e d  
c o l o u r  t e m p e r a t u r e  ( C C T )  o f  a n  a r t i f i c i a l l y  l i t  e n v i r o n m e n t  ( B o y c e ,  
a n d  C u t t l e , 1 9 9 0 ) .  
T h e s e  r e c e n t  d i s c o v e r i e s  o n  t h e  e f f e c t s  o f  l i g h t  o n  w e l l - b e i n g  
a n d  h u m a n  h e a l t h  l e a d  t o  n e w  d e s i g n  o b j e c t i v e s  f o r  l i g h t i n g  
s o l u t i o n s .  I n  a d d i t i o n  t o  t h e  w e l l - k n o w n  v i s u a l  c o m f o r t  c r i t e r i a  
( t a s k  i l l u m i n a n c e  a n d  m i n i m i z a t i o n  o f  b r i g h t  r e f l e c t i o n s  a n d  
g l a r e )  a n d  d i r e c t  s t i m u l a t i o n  o f  t h e  b r a i n ,  a d d i t i o n a l  n o n - v i s u a l  
i s s u e s  f o r  h e a l t h  a n d  w e l l - b e i n g  a r e  b e i n g  f o r m u l a t e d  i n  t h e  
s c i e n t i f i c  l i t e r a t u r e  ( e . g .  B r a i n a r d  a n d  G l i c k m a n ,  2 0 0 3 ) .  T h e  
c o m b i n a t i o n  o f  m e d i c a l  a n d  s c i e n t i f i c  r e s e a r c h  a c t u a l l y  s u g g e s t s  
t h e  h y p o t h e s i s  t h a t  " h e a l t h y "  l i g h t i n g  f o r  d a y t i m e  i n d o o r  a c t i v i t y  i s  
i n f l u e n c e d  b y  m a n y  m o r e  f a c t o r s  t h a n  w h a t  i s  s u g g e s t e d  i n  m o s t  
l i g h t i n g  s t a n d a r d s  a n d  r e g u l a t i o n s .  T h e r e  s h o u l d  p r e f e r a b l y  b e  a  
c o m b i n a t i o n  o f  n a t u r a l  a n d  a r t i f i c i a l  s o u r c e s ,  t h e  e l e c t r i c  l i g h t  a l o n e  
s e r v i n g  t o  t a k e  o v e r  w h e n  n a t u r a l  d a y l i g h t  f a l l s  i n  t h e  w i n t e r  p e r i o d  
o r  i n  t h e  l a t e r  p a r t  o f  t h e  w o r k i n g  d a y .  
M E E T I N G  T H E  L I G H T I N G  R E Q U I R E M E N T S  
A  s i g n i f i c a n t  p e r c e n t a g e  o f  p e o p l e  p e r f o r m  d a i l y  a c t i v i t i e s  t h a t  
c a n  b e  d e s c r i b e d  a s  o f f i c e  t a s k s ,  t h e  t e r m  c o m p r i s i n g  a  n u m b e r  
o f  f r e q u e n t l y  v a r y i n g  f u n c t i o n s ,  i n v o l v i n g  f i l e s  p r o c e s s i n g ,  
c o m m u n i c a t i o n  w i t h  o t h e r  p e o p l e ,  t h i n k i n g  ,  o r g a n i z i n g  a n d  s o  f o r t h  
( K r a m e r ,  2 0 0 2 ) .  E a c h  a c t i v i t y  d e m a n d s  a  d i f f e r e n t  r e l a t i o n s h i p  w i t h  
t h e  s p a c e s  t h a t  s u r r o u n d  t h e  s p e c i f i c  w o r k s t a t i o n  a n d  h a s  t o  m e e t  
v e r y  c o m p l e x  r e q u i r e m e n t s ,  i n c l u d i n g  a  n u m b e r  o f  b a s i c  h u m a n  
n e e d s  t h a t  n e c e s s a r i l y  h a v e  t o  b e  t a k e n  i n t o  a c c o u n t  i n  t h e  d e s i g n  
o f  o f f i c e  s p a c e s .  T h o s e  h u m a n  n e e d s  r e f l e c t  p e o p l e ' s  d e s i r e  f o r  
a  s p e c i f i c  o r i e n t a t i o n  i n  s p a c e  a n d  t i m e  ( g e n i u s  l o c i )  - i n c l u d i n g  
a s p e c t s  t h a t  r e l a t e  t o  h u m a n  b i o r h y t h m  ,  b u t  a l s o  t o  s o c i e t y  a n d  
c u l t u r e  - p r i v a c y  a n d  c o m m u n i c a t i o n  ,  i n f o r m a t i o n  a n d  f a m i l i a r i t y ,  
a s  w e l l  a s  v a r i a t i o n  a n d  s u r p r i s e .  L i g h t i n g ,  b o t h  n a t u r a l  a n d  
a r t i f i c i a l ,  t h r o u g h  t h e  c h o i c e  o f  f o r m ,  c o l o u r ,  m a t e r i a l  a n d  d e t a i l s ,  
p l a y s  a  k e y  r o l e  i n  c r e a t i n g  a  m o o d  a n d  a t m o s p h e r e  t h a t  m e e t s  
o c c u p a n t ' s  e x p e c t a t i o n s  ( r e l a t e d  t o  t h e  f u n c t i o n a l i t y ,  a e s t h e t i c s  
a n d  e r g o n o m i c s  o f  t h e  r o o m s  a n d  t h e i r  f u r n i s h i n g s )  a n d  d e m a n d s  
( p r i v a c y ,  c o n c e n t r a t i o n ,  a p p r e c i a t i o n  o f  d e t a i l s ,  e t c . ) ,  f a c i l i t a t i n g  
p e r c e p t i o n  a n d  e x p r e s s i n g  a  m e s s a g e  o n  i t s  o w n  ( K r a m e r ,  2 0 0 1 ) .  
D a y l i g h t  i s  o f t e n  a s s o c i a t e d  w i t h  a  v i e w ,  t e l l i n g  a b o u t  t h e  t i m e  o f  
d a y ,  t h e  s e a s o n ,  t h e  w e a t h e r ;  i t s  v a r i a t i o n s  i n  i n t e n s i t y  a n d  c o l o u r  
a r e  e x t r e m e l y  s t i m u l a t i n g  f o r  t h e  b r a i n  a n d  f o r  t h e  v i s u a l  a p p a r a t u s  
( Z o n n e v e l d t ,  2 0 0 1 ) .  V i e w s  t h r o u g h  w i n d o w s  c a n  i n t r o d u c e  
v a r i e t y  a n d  s e n s o r y  s t i m u l a t i o n  t h a t  i s  o t h e r w i s e  m i s s i n g  i n  t o t a l l y  
e n c l o s e d  e n v i r o n m e n t s  a n d  g i v e  a  c o n t r i b u t i o n  i n  t e r m s  o f  t h e  w e l l ­
b e i n g  o f  o c c u p a n t s ,  i m p r o v i n g  t h e i r  s e n s e  o f  o r i e n t a t i o n  a n d  f e e l i n g  
o f  s p a c i o u s n e s s  ( C a r m o d y  e t  a I .  ,  2 0 0 4 ) .  M o r e o v e r ,  s i n c e  v a r i o u s  
s c r e e n - b a s e d  t a s k s  r e q u i r e  a  l i m i t e d  e y e  m o v e m e n t  o r  c h a n g e  o f  
f o c u s  t h a t  c a n  b e  v e r y  f a t i g u i n g  ,  v i e w s  c a n  r e d u c e  m u s c l e  s t r a i n  b y  
a l l o w i n g  t h e  e y e s  t o  s h i f t  f o c u s  f r o m  t h e  n e a r  f i e l d  s u r r o u n d i n g  t h e  
w o r k  a r e a  t o  d i s t a n t  o b j e c t s  ( G u z o w s k i ,  2 0 0 0 ) .  
T h e r e  i s  a b s o l u t e l y  n o  d o u b t  t h a t  o c c u p a n t s ,  g i v e n  a  c h o i c e ,  
w o u l d  p r e f e r  t o  l i v e  a n d  w o r k  b y  d a y l i g h t  a n d  t o  e n j o y  a  v i e w  t o  
t h e  o u t s i d e ;  s m a l l  a n d  a r t i f i c i a l l y  l i t  s p a c e s  a r e  u s u a l l y  d i s l i k e d ,  
e v e n  t h o u g h  t h e y  a r e  s o m e t i m e s  a c c e p t e d  d u e  t o  c o n t i n g e n t  
f a c t o r s  ( w o r k i n g  g r o u p s ,  s t r i n g e n t  v i s u a l  t a s k s ,  e t c . ) .  N e v e r t h e l e s s ,  
d a y l i g h t  m a y  a l s o  i m p l y  m a j o r  d r a w b a c k s ;  d i r e c t  s u n l i g h t ,  b r i g h t  
c l o u d s  a n d  r e f l e c t i v e  s u r f a c e s  c a n  c a u s e  g l a r e ,  c o n t r a s t  a n d  
s e r i o u s  v i s u a l  d i s a d v a n t a g e s  ( A S  1 6 8 0 . 2 . 2 - 1 9 9 4 ) .  G l a r e ,  i n  
p a r t i c u l a r ,  i s  a  s o u r c e  o f  v i s u a l  d i s c o m f o r t  d u e  t o  t h e  c o n t r a s t  
d e t e r m i n e d  b y  t h e  l u m i n a n c e  f r o m  a  b r i g h t  s o u r c e  ( d i r e c t  o r  
r e f l e c t e d )  r e l a t i v e  t o  t h e  a v e r a g e  l u m i n a n c e  i n  t h e  f i e l d  o f  v i e w  o f  
t h e  o b s e r v e r ;  t h e  r a t i o  a t  w h i c h  t h  i s  c o n t r a s t  b e c o m e s  a  s o u r c e  
o f  u n e a s i n e s s  d e p e n d s  o n  t h e  s p e c i f i c  f u n c t i o n  b e i n g  p e r f o r m e d  
i n  t h e  s p a c e .  G l a r e  c a n  g e n e r a l l y  b e  c a t e g o r i z e d  i n t o  t w o  
d i f f e r e n t  t y p e s :  " d i s a b i l i t y "  g l a r e  a n d  " d i s c o m f o r t "  g l a r e ,  t h e  f o r m e r  
p r e v e n t i n g  t h e  v i e w e r  f r o m  p e r f o r m i n g  t h e  v i s u a l  t a s k  a n d  t h e  l a t t e r  
s t i l l  c a u s i n g  a  d e c r e a s e  i n  v i s u a l  c o m f o r t  ( C a r m o d y  e t  a I . ,  2 0 0 4 ) .  
I n  a  w o r k  e n v i r o n m e n t ,  a  g e n e r a l  a p p r o a c h  t o  l i g h t i n g  s h o u l d  t r y  
t o  a c h i e v e  a  b a l a n c e d  c o m b i n a t i o n  o f  d a y l i g h t  a n d  a r t i f i c i a l  l i g h t ,  
m i x e d  t o  p r o d u c e  s u f f i c i e n t  a n d  s u i t a b l e  l i g h t i n g  o n  t h e  t a s k .  G o o d  
i n t e g r a t i o n  b e t w e e n  t h e  t w o  m a k e s  i t  p o s s i b l e  t o  g r a d u a l l y  d i m  t h e  
a m o u n t  o f  e l e c t r i c  l i g h t  w h e n  d a y l i g h t  a v a i l a b i l i t y  c a n  p o s i t i v e l y  
c o n t r i b u t e  t o  t h e  v i s u a l  t a s k  w i t h o u t  b e i n g  e x c e s s i v e l y  i n t r u s i v e  o r  
i m p l y i n g  m a j o r  c o u n t e r  e f f e c t s .  I t  i s  i m p o r t a n t  t h a t  e a c h  i n d i v i d u a l  
o c c u p a n t  s h o u l d  b e  a b l e  t o  c o n t r o l  h i s  l u m i n o u s  e n v i r o n m e n t  t o  
T h e  A u s t r a l i a n  J o u r n a l  o f C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o I 5 ,  N o  2 ]  I  4 1  
suit his or her own preference. However, since no two people are 
the same, nor do they perform the same task all day long, daylight 
and lighting controls should be as versatile and flexible as possible 
(Selkowitz, 2001). In terms of activities and performance in working 
spaces, old cathode screens are in general more susceptible to 
visual problems because of their typical curved surface; newer 
display technologies such as liquid-crystal screens with anti­
reflection coatings can be even viewed under some direct light 
conditions. 
The design of a lighting system should allow for meeting the 
various requirements of the visual task, allowing user flexibility 
and personal over-ride to adjust (at least partially) the lighting 
according to individual wishes and needs. Privacy and personal 
desires, in particular, require that a room (or a specific area) should 
be optically sufficiently shielded from other workstations, and 
that this could be fitted out in a personalized way, thus fulfilling 
the requirements of people in terms of job, activity and character 
(Kramer, 2001). 
According to the different tasks performed in a space, several 
adjustable lighting systems should be preferred to evenly 
distributed ceiling luminaries in order to suit occupant's needs, 
while, in terms of light distribution, a combination of diffuse and 
direct light - with directional lighting and some diffuse light needed 
to avoid dark areas with dense shadows - can provide recognition 
of three dimensional objects and give "life" to the indoor 
environment (AS 1680.1-1990). 
In a daylit space, it is obvious that users located in a position close 
to windows will mainly use daylight as their primary light source. 
At Melbourne's latitude, daylighting can provide adequate ambient 
light for most operating hours even in the winter season; however, 
when supplementary light is needed , user-controllable task lights 
should ensure that task illumination requirements are met at all 
locations. As a general rule, ambient illumination levels should 
be designed to be significantly less than task requirements (AS 
1680.1-1990); if computers are present, ambient lighting should 
not exceed 300 lux, in which case user-controlled task lighting 
should be available as a supplement. 
A rule of thumb for spaces that host video display terminals is to 
provide as little light as possible on computer screens (150-300 
lux) for diffuse surround lighting , and up to 500 lux on adjacent 
task space. However, if glare from windows is expected, interior 
environment luminance should be kept high in order to balance 
window brightness and to decrease the risk of visual contrast. To 
ensure adequate illumination, fixtures and lighting circuits should 
preferably be grouped by areas of similar daylight availability (e.g. 
in rows parallel to window walls) in order to allow the possibility for 
control to be added as retrofit. 
The choice of the most appropriate colour temperature for a 
light source is largely determined by the function of the room , 
thus involving psychological aspects such as the impression of 
warmth, relation, clarity and other considerations. For best colour 
temperature pairing with daylight, a generally-accepted choice 
consists in the installation of fluorescent lamps with a minimum 
colour temperature of 4000 K. However, when there is significant 
night-time use of the building, lamps with a CCT less than 4000 K 
may be required (AS 1680.1-1990). 
In order to save energy and ensure at any time an optimum light 
distribution , a control system able to dim light and/or turn them off 
when there is adequate daylight may enhance best achievements 
and result in minimal complaints (O'Connor et aI. , 1997). 
CH2 DESIGN FEATURES, EXPECTED 
PERFORMANCES AND OPERATION 
The daylight strategy 

The CH2 building has been designed to be a world leader in 

ecologically sustainable design and commercial 'green' building 

technologies: 'a landmark building that will provide a healthy, 

stimulating workplace' reflecting much of the planet's ecology. 

Most of the principles followed in the building are not totally new; 

however, never before in Australia have they been integrated and 

pursued in such a comprehensive and interrelated way in a multi­

storey office building. 

The simple rectilinear form has been dictated by the boundaries 

of the site, yet the long axis oriented towards north and south 

maximizes solar access and daylight availability while minimizing 

unwanted solar heat gain from eastern and western orientations 

(see Figure 1). 

Figure 1: CH2 Elevations 
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T h e  b u i l d i n g  h a s  b e e n  d e s i g n e d  f o r e m o s t  t o  b e  c o m f o r t a b l e  a n d  
h e a l t h y  f o r  i t s  u s e r s ,  w h o s e  p h y s i o l o g y  a n d  e x p e r i e n t i a l  f e e l i n g s  
h a v e  b e e n  r e g a r d e d  a s  k e y  f a c t o r s  i n  e v e r y  s i n g l e  d e c i s i o n .  F o r  
e x a m p l e ,  t o  i m p r o v e  o c c u p a n t  c o m f o r t ,  p e r c e p t i o n  o f  t h e  s p a c e  
a n d  c o n t r o l  o v e r  t h e  l u m i n o u s  e n v i r o n m e n t ,  w i n d o w s  h a v e  b e e n  
c o n s i d e r e d  a s  a  s h a r e d  c o m m u n a l  d e v i c e ,  w h i c h  c a n  b e  o p e n e d  
o r  c l o s e d  a n d  e v e n t u a l l y  m a n u a l l y - s h a d e d  u p o n  n e c e s s i t y  ( A E C ,  
2 0 0 3 a ) .  
A m o n g s t  o t h e r  f e a t u r e s ,  h o w  t o  g e t  n a t u r a l  l i g h t  i n t o  t h e  b u i l d i n g  
( c o n s i d e r i n g  t h e  l o c a t i o n  o f  t h e  s i t e )  h a s  r e p r e s e n t e d  a  m a j o r  i s s u e  
o f  i n v e s t i g a t i o n ;  n e v e r t h e l e s s ,  a l s o  t h e  m a j o r  c o u n t e r  e f f e c t s  o f  
e x p o s i n g  t h e  f a g a d e s  t o  a n  e x c e s s i v e  a m o u n t  o f  s u n l i g h t  h a v e  
b e e n  p o i n t e d  o u t  s i n c e  t h e  b e g i n n i n g  o f  t h e  d e s i g n  p r o c e s s .  T o  
a v o i d  h a r m f u l  c o n s e q u e n c e s ,  o n  t h e  n o r t h e r n  a n d  s o u t h e r n  f a g a d e  
t h e  w i n d o w s  p r o g r e s s i v e l y  n a r r o w  h i g h e r  u p  t h e  b u i l d i n g ,  o w i n g  t o  
t h e  o b v i o u s  f a c t  t h a t  m o r e  d a y l i g h t  i s  n e e d e d  a t  t h e  l o w e r  l e v e l s .  
W h i l e  o p t i m i z i n g  t h e  a c c e s s  t o  t h e  a v a i l a b l e  n a t u r a l  l i g h t  l e v e l s ,  
t h i s  s t r a t e g y  f o s t e r s  o t h e r  a d v a n t a g e s  s u c h  a s  t h e  r e d u c t i o n  o f  t h e  
t o t a l  a m o u n t  o f  g l a s s  u s e d  a n d  t h e  a t t e n u a t i o n  o f  e n e r g y  l o s s e s  
a n d  g l a r e  r i s k s .  
T h e  g l a z i n g  h a s  b e e n  s e l e c t e d  t o  a c h i e v e  a  v i s i b l e  l i g h t  
t r a n s m i t t a n c e  g r e a t e r  t h a n  5 0 %  c o m b i n e d  w i t h  a  s o l a r  
t r a n s m i t t a n c e  s m a l l e r  t h a n  3 5 % .  T h i s  c h o i c e  a l l o w s  f o r  r e l a t i v e l y  
h i g h  d a y l i g h t  l e v e l s  a n d ,  a b o v e  a l l ,  r e d u c e s  s o l a r  h e a t  g a i n s ,  a n  
i s s u e  o f  s i g n i f i c a n t  i m p o r t a n c e  i n  a  c l i m a t e  s u c h  a s  M e l b o u r n e ,  
b o t h  d u r i n g  m i d - s e a s o n s  a n d  s u m m e r .  I n t e r n a l  a n d  e x t e r n a l  
v i s i b l e  l i g h t  r e f l e c t a n c e  a r e  r e s p e c t i v e l y  < 1 5 %  a n d  < 2 0 %  w h i l e  
t h e  c o l o u r  o f  t h e  g l a s s  i s  a b s o l u t e l y  n e u t r a l  f o r  b e t t e r  i n t e r n a l  a n d  
e x t e r n a l  c o l o u r  r e n d e r i n g .  T o  n e u t r a l i s e  h a r m f u l  l o w  a f t e r n o o n  s u n  
o n  t h e  w e s t e r n  f a g a d e ,  r e c y c l e d  t i m b e r  l o u v r e  s c r e e n s  r u n  a c r o s s  
t h e  e n t i r e  e l e v a t i o n .  M o v e m e n t  o f  t h e  l o u v r e s  i s  c o n t r o l l e d  b y  a  
c o m p u t e r  t h a t  d i c t a t e s  t h e  t i l t  a n g l e  a n d  p o s i t i o n  t o  e n s u r e  o p t i m u m  
s h a d i n g  w h i l e  s t i l l  a l l o w i n g  f i l t e r e d  d a y l i g h t  a n d  v i e w s .  
W o r k i n g  w i t h i n  t h e  c o n s t r a i n e d  n a t u r e  o f  t h e  s i t e  a n d  t h e  s t r i c t  
r e q u i r e m e n t s  o f  a n  o p e n  p l a n  o f f i c e  s e t t i n g  h a s  p r e s e n t e d  m a n y  
c h a l l e n g e s  t o  t h e  d e s i g n  t e a m  i n  t e r m s  o f  d a y l i g h t  a c c e s s i b i l i t y  
a n d  d i s t r i b u t i o n ,  e s p e c i a l l y  i n  o r d e r  t o  a c h i e v e  h i g h  i n d o o r  
e n v i r o n m e n t a l  q u a l i t y  a n d  e n e r g y  s a v i n g s .  O v e r s h a d o w i n g  b y  t h e  
s u r r o u n d i n g  b u i l d i n g s  h a s  b e e n  a  m a t t e r  o f  m a j o r  c o n c e r n  a f f e c t i n g  
l o w e r  f l o o r s  i n  p a r t i c u l a r ;  n o  m o r e  t h a n  a  q u a r t e r  o f  t h e  b u i l d i n g  
t o t a l  f l o o r  a r e a  w i l l  a c t u a l l y  a c h i e v e  a  d a y l i g h t  f a c t o r  g r e a t e r  t h a n  
2 %  a s  m e a s u r e d  a t  t h e  w o r k i n g  p l a n e .  T h e  s o l u t i o n  t o  t h i s  i s s u e  
h a s  t u r n e d  o u t  t o  b e  a  u n i q u e  s y s t e m  o f  l i g h t  d i s t r i b u t i o n  t h a t  
a l s o  s y n e r g i z e s  w i t h  t h e  c o o l i n g  a n d  v e n t i l a t i o n  s t r a t e g y .  A  b a r r e l  
v a u l t  c o n c r e t e  c e i l i n g ,  r u n n i n g  l i k e  w a v e s  i n  n o r t h  a n d  s o u t h  
d i r e c t i o n s  e n a b l e s  l i g h t  t o  p e n e t r a t e  d e e p  i n t o  t h e  s p a c e ,  w h i l e  
l i g h t  s h e l v e s  ( m a d e  o f  5 0  p e r  c e n t  p e r f o r a t e d  s t e e l  i n t e r n a l l y  a n d  
m o v a b l e  f a b r i c  e x t e r n a l l y ) ,  s i t u a t e d  2 . 2 m  a b o v e  t h e  f l o o r  l e v e l  o n  
t h e  n o r t h e r n  e l e v a t i o n ,  e n h a n c e  d a y l i g h t  p e n e t r a t i o n  a n d  i n c r e a s e  
r e f l e c t i o n  o n t o  a n d  o f f  t h e  v a u l t e d  r o o f .  A s  F o n t o y n o n t  ( 1 9 9 9 )  
s u g g e s t s ,  t h i s  s t r a t e g y  c a n  r e s u l t  i n  a  m o r e  u n i f o r m  a n d  i n d i r e c t  
d a y l i g h t  d i s t r i b u t i o n ,  w h i l e  a l s o  p r o v i d i n g  s i g n i f i c a n t  a r t i f i c i a l  l i g h t  
r e d u c t i o n s .  
G l a r e  c o n t r o l  a n d  v e r t i c a l  g a r d e n s  
S h a d i n g  d e v i c e s  t o  c o n t r o l  s u n  i n t r u s i v e n e s s  a n d  r e d u c e  l u m i n o u s  
d i s c o m f o r t  w i l l  b e  u s e d  o n  n o r t h ,  e a s t  a n d  w e s t  f a g a d e s  o f  t h e  C H
2  
b u i l d i n g ;  t h o s e  d e v i c e s  w i l l  c o n s i s t  o f  v e r t i c a l  g a r d e n s ,  p e r f o r a t e d  
m e t a l  l i g h t  s h e l v e s  a n d  v e r t i c a l l y - s h a d i n g / p i v o t i n g  t i m b e r  l o u v r e s .  
I n  o r d e r  t o  a s s e s s  t h e  p o t e n t i a l  f o r  d i s c o m f o r t  g l a r e ,  a  s e r i e s  o f  
s t u d i e s  a n d  s i m u l a t i o n s  h a v e  b e e n  c o n d u c t e d  u s i n g  a d v a n c e d  
s o f t w a r e  t o o l s  s u c h  a s  R a d i a n c e  ( A E C ,  2 0 0 3 b ,  c ,  d ,  e ) .  
T h e  p r e l i m i n a r y  s t u d i e s  i n d i c a t e  t h a t  g l a r e  a t  t h e  s o u t h  f a g a d e  o f  
C H
2  
d u e  t o  l u m i n o u s  r e f l e c t i o n  o f f  t h e  n o r t h - f a c i n g  e l e v a t i o n  o f  
t h e  a d j a c e n t  V i c t o r i a  H o t e l  p r e s e n t s  a  s i g n i f i c a n t  u n c o m f o r t a b l e  
g l a r e  s o u r c e ,  w h i c h  m a y  a f f e c t  t h e  n a r r o w e r  f i e l d  o f  v i s i o n  ( 9 0 ° )  
a s  w e l l  a s  t h e  p e r i p h e r a l  o n e .  I n  p a r t i c u l a r ,  t h i s  g l a r e  s o u r c e  w i l l  
b e  p r e d o m i n a n t  d u r i n g  t h e  m i d d l e  o f  t h e  d a y  i n  m i d - s e a s o n s  
a n d  s u m m e r  ( i t  i s  a l s o  p r e d i c t e d  t h a t  s o m e  i n t o l e r a b l e  g l a r e ,  a t  
c e r t a i n  v i e w  a n g l e s ,  m a y  o c c u r ) ;  t h e  s o u t h  f a g a d e  o f  C H
2  
h a s  
a c t u a l l y  b e e n  d e s i g n e d  w i t h  n o  f i x e d  o r  m o v a b l e  s h a d i n g  d e v i c e s  
t o  m a s k  t h e  g l a z i n g .  G l a r e  i s  e x p e c t e d  t o  b e  w o r s e  f o r  t h e  u p p e r  
l e v e l s  t h a n  f o r  t h e  l o w e r  o n e s  b e c a u s e  o f  a  g r e a t e r  p e n e t r a t i o n  o f  
r e f l e c t e d  d a y l i g h t ;  n e v e r t h e l e s s ,  t h e  c h o i c e  o f  d e c r e a s i n g  t h e  s i z e  
o f  t h e  g l a z e d  s u r f a c e  w i t h  t h e  h e i g h t  o f  t h e  b u i l d i n g  r e p r e s e n t s  a  
f a v o u r a b l e  d e s i g n  s t r a t e g y  a l s o  i n  r e s p o n s e  t o  v i s u a l  p r o b l e m s .  
I n d o o r  g l a r e  a t  t h e  s o u t h  f a g a d e  i s  p r e d i c t e d  t o  b e  a c c e p t a b l e  
( D G I < 1 9 )  d u r i n g  t h e  e a r l y  m o r n i n g  a n d  t h e  l a t e  a f t e r n o o n  i n  a l l  
s e a s o n s  ( A E C ,  2 0 0 3 e ) .  
I n d o o r  g l a r e  e x p e r i e n c e d  f a c i n g  t h e  n o r t h  f a g a d e  o f  C H
2  
c a n  b e  
s a i d  t o  b e  r e l a t i v e l y  l o w  a n d  g e n e r a l l y  i n  t h e  a c c e p t a b l e  r a n g e ;  
t h e  o c c u r r e n c e  o f  d i s c o m f o r t  g l a r e  m a y  b e  m o r e  s e v e r e  a t  t h e  
p e r i p h e r y  c o m p a r e d  w i t h  t h e  f o c u s  o f  t h e  v i e w e r ' s  f i e l d  o f  v i s i o n  
a n d  m o r e  s i g n i f i c a n t  i n  t h e  w i n t e r  a n d  m i d - s e a s o n  a f t e r n o o n s  
b e c a u s e  o f  l o w  s u n  c o n d i t i o n s .  H o w e v e r ,  i t  i s  p r o b a b l e  t h a t  o n c e  
w o r k s p a c e  p a r t i t i o n s ,  t a s k  l i g h t i n g ,  a c c e n t  l i g h t i n g  a n d  w o r k s t a t i o n s  
a r e  i n  p l a c e ,  t h e  a m o u n t  o f  p o t e n t i a l  p e r i p h e r y  v i s u a l  d i s c o m f o r t  
c a n  b e  l i m i t e d  ( A S  1 6 8 0 . 2 . 2 - 1 9 9 4 ) .  
T o  f u r t h e r  d e c r e a s e  t h e  r i s k  o f  i n t o l e r a b l e  g l a r e  a t  t h e  n o r t h  f a g a d e  
o f  C H
2
,  s t e e l  t r e l l i s e s  a n d  b a l c o n i e s ,  s u p p o r t i n g  a  s e r i e s  o f  v e r t i c a l  
g a r d e n s  t h a t  r u n  t h e  f u l l  h e i g h t  o f  t h e  b u i l d i n g  a l o n g s i d e  t h e  
w i n d o w s ,  f i l t e r  l i g h t  e n t e r i n g  t h e  o f f i c e  s p a c e s  a n d  f o r m  a  ' g r e e n '  
m i c r o c l i m a t e .  T h e  t h r e e - t o - f o u r  m e t r e  v i n e s  w i l l  b e  g r o w n  f r o m  
p u r p o s e  d e s i g n e d  b o x e s  s i t u a t e d  t o  t h e  e a s t  a n d  w e s t  o f  e a c h  
b a l c o n y  o n  e v e r y  s t o r e y  s t r e t c h  f r o m  t h e  g r o u n d  t o  t h e  r o o f .  F u r t h e r  
m e a n s  o f  r e d u c i n g  g l a r e  o n  t h e  n o r t h  f a g a d e  a r e  p r o v i d e d  b y  t h e  
l i g h t  s h e l v e s  t h a t  w i l l  b l o c k  h i g h - a n g l e  s u n  p e n e t r a t i o n ,  i n t e r n a l  
u p w a r d  r o l l i n g  r e t r a c t a b l e  b l i n d s  l o c a t e d  a t  t h e  l e v e l  o f  t h e  l i g h t  
s h e l v e s  a n d  m a n u a l l y - a d j u s t a b l e  v e r t i c a l l y  s l i d i n g  t i m b e r  s c r e e n s  
a t  t h e  w i n d o w  l i n e .  C o m b i n i n g  t h e  u s e  o f  t h e s e  d e v i c e s  i s  e x p e c t e d  
t o  g u a r a n t e e  t h e  n e c e s s a r y  p r o t e c t i o n  f r o m  l i g h t  i n t r u s i v e n e s s  
w h i l e  a l w a y s  m a i n t a i n i n g  a n  u n r e s t r i c t e d  v i e w  a t  e y e  l e v e l .  
T h e  e x p e c t e d  e x t e n s i v e  u s e  o f  P C s  a n d  t h e  a w a r e n e s s  t h a t  t h e  
c u r v e d  s u r f a c e  t y p i c a l  o f  C R T  m o n i t o r s  c a n  s i g n i f i c a n t l y  i n c r e a s e  
t h e  l e v e l  o f  g l a r e  a n d  v e i l i n g  r e f l e c t i o n .  B r i g h t e r  f l a t  T F T  s c r e e n s  
h a v e  b e e n  c h o s e n  t o  e n h a n c e  v i s u a l  c o m f o r t ,  w h i l e  t a k i n g  l e s s  
r o o m  a n d  c o n t r i b u t i n g  t o  a  r e d u c t i o n  i n  i n t e r n a l l y  g e n e r a t e d  h e a t  
l o a d s .  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s  a n d  B u i l d i n g  [ V o I S ,  N o  2 J  I  4 3  
Artificial lighting strategy 
The CH2 building is characterised by a deep open plan (see Figure 
2), which, in general, is not considered to be a best practice form 
for sustainability or daylighting. A consequence of this design is 
that natural lighting is not an option for a significant part of the 
internal floor plate and thus has been complemented by an artificial 
system. This system has been designed as a two-component 
scheme: a low-energy background lighting system (provided as 
part of the base building design) and a separate individual task 
lighting (part of the fit-out) that will provide users more control 
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over their luminous environment. Ecological, economical and 
psychological issues (as well as cultural considerations) have 
been factored into the lighting system design to achieve the 
proposed objectives and to provide an optimum level of lighting 
for movement, security and occupant activities. A number of 
artificial lighting options have been simulated in order to obtain the 
minimum required ambient lighting level on the floor as uniformly 
as possible, while minimizing any potential glare impacts from the 
internal lighting and outdoor light levels (AEC, 2003c, d). 
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Figure 2: Typical Floor Plan 
The background ambient lighting, supplied by T5 fluorescent 
lamps, will provide a low illuminance in the spaces (160 lux 
ambient lighting; 70% wattage emitted to the office space, 30% 
emitted to the ceiling), while the individually-controlled lamps at 
workstations will provide 320 lux on each desk. An illuminance 
no greater than 400 lux will be provided anywhere on the office 
floor with a colour rendering index CRI>85%. In order to achieve 
an optimal distribution of light, materials and finishes have been 
chosen with an overall reflectance of 30% for the carpet, 50% for 
the walls, and 70-80% for the ceiling and the desktops (as per AS 
1680.1-1990). 
The adopted artificial system includes sensors that continuously 
monitor the amount of direct and diffuse daylight coming in the 
building and reflected off the light shelves, and accordingly dim the 
artificial light levels supplied, thus creating a mix of filtered natural 
and artificial illumination. The lighting system flexibly provides a 
number of separated switched zones per office floor that are no 
greater than 100 m2, which means that every single luminaire can 
be programmed to separately address the specific needs of a zone 
and to suit future fit-out requirements of the space. The deliberate 
use of workstation task lighting will create the illusion of "campfires" 
of activity that is both warm and inviting. 
From an energy savings point of view, the fluorescent T5 fittings 
incorporating high frequency dimmable electronic ballasts and the 
individual task lighting (10W compact fluorescent) for workstations 
will allow a significant reduction in energy consumption . T5 lamps 
have a potential for optical efficiency compared to conventional 
T8s due to their smaller diameter, even though they have the 
disadvantage of higher surface brightness (thus being a potential 
source of glare). 
In terms of control strategies, during office hours (from 8am to 
6pm) lighting levels will be set to achieve an ambient level of 
160 lux, with the daylight sensors detecting the availability and 
distribution of daylight and accordingly controlling the dimmable 
electronic ballasts. When daylight can provide more than 160 
lux, the ambient lights will be switched off; after office hours, the 
daylight sensors will be inactive. To optimize the use of electric 
artificial lighting, each workstation will be provided with a local 
dimmer switch integrated as an icon on the PC screen, which will 
provide three different lighting control options: high, medium and 
light. The latter option will cause a slider to appear with a "save" 
button enabling the users to set the preferred task light level in the 
area of their workstation. Task lighting will be provided in locations 
where a total lighting of 320 lux is not achievable. 
Potential implementation and future opportunities 
There could have been a number of opportunities available for 
CH2 to harvest natural light and direct it for use within the building. 
Meticulous investigation has been undertaken by the design 
team in the attempt to improve the daylight factor, especially at 
the lower levels, where daylight distribution systems such as light 
pipes, fibre optics, prismatic shafts or heliobus systems were 
investigated for their feasibility for channelling sunlight from the 
roof and distributing it to internal spaces (AEC, 2003a). However, 
those alternative strategies were found to have major drawbacks 
especially on practical issues (i.e. the openness of the space 
arrangement and costs) (AEC, 2003b). 
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I n  o r d e r  t o  i m p l e m e n t  t h e  a d o p t e d  d e s i g n ,  o n e  o f  t h e  m a i n  
p r o b l e m s  t h a t  e m e r g e d  f r o m  t h e  l i g h t i n g  s t r a t e g y  d i s c u s s e d  e a r l i e r  
a n d  t h e  a n a l y s i s  o f  t h e  l i g h t i n g  p a t t e r n s  d o w n  t h e  f a 9 a d e s  o f  
t h e  b u i l d i n g  i s  t h e  p o o r  a v a i l a b i l i t y  o f  n a t u r a l  d a y l i g h t  e s p e c i a l l y  
a t  t h e  l o w e r  f l o o r s  d u r i n g  t h e  w i n t e r  s e a s o n .  A s  p o i n t e d  o u t ,  t h e  
l o w  w i n t e r  s u n ,  t o g e t h e r  w i t h  t h e  o v e r s h a d o w i n g  o f f  t h e  a d j a c e n t  
b u i l d i n g s ,  d r a m a t i c a l l y  r e d u c e s  t h e  a v a i l a b i l i t y  o f  n a t u r a l  l i g h t  i n  
w o r k i n g  s p a c e s ,  a  c o n c e r n  t h a t  i s  r e l e v a n t  i n  t e r m s  o f  e n e r g y  
s a v i n g s  b u t  a l s o  f r o m  a  p h y s i o l o g i c a l  a n d  p s y c h o l o g i c a l  p o i n t  o f  
v i e w .  
A s  a  d a y l i g h t  d e v i c e ,  t h e  l i g h t  s h e l f  i s  a c t u a l l y  p r o v e n  t o  b e  
p a r t i c u l a r l y  u s e f u l  u n d e r  d i r e c t  h i g h - s u n  c o n d i t i o n s ,  w h i l e  i t s  
e f f e c t i v e n e s s  i n  t e r m s  o f  d a y l i g h t  d i s t r i b u t i o n  i s  d r a s t i c a l l y  r e d u c e d  
o n c e  t h e  a v a i l a b l e  r a d i a t i o n  d i f f u s e l y  c o m e s  f r o m  t h e  s k y  v a u l t .  
C o n v e r s e l y ,  l i g h t  s h e l v e s  a r e  f a r  m o r e  e f f i c i e n t  i n  r e j e c t i n g  s u n l i g h t  
t h a n  d i s p l a c i n g  d i f f u s e  l i g h t  d e e p  i n t o  t h e  i n t e r i o r ,  e s p e c i a l l y  
w h e n  t h e i r  r e f l e c t i v i t y  i n d i c e s  m a y  b e  i n f l u e n c e d  b y  i n c o n s i s t e n t  
m a i n t e n a n c e  ( F o n t o y n o n t ,  1 9 9 9 ) .  
P o t e n t i a l  i m p r o v e m e n t s  t o  t h e  p r o p o s e d  d e s i g n  c o u l d  h a v e  
o c c u r r e d  b y  p u t t i n g  i n  p l a c e  l i g h t  r e - d i r e c t i n g  d e v i c e s  o n  t h e  
n o r t h e r n  f a 9 a d e  ( m o u n t e d  i n  t h e  c l e r e s t o r y  a r e a )  t o  c o m p l e m e n t  
t h e  e f f e c t i v e n e s s  o f  t h e  l i g h t  s h e l f ;  e x a m p l e s  o f  t h o s e  d e v i c e s  c a n  
b e  f o u n d  i n  l o u v r e s ,  h i g h l y  r e f l e c t i v e  m o v a b l e  b l i n d s ,  p r i s m a t i c  
p a n e l s  a n d  l a s e r - c u t  p a n e l s  ( B e l t r a n  e t  a I . ,  1 9 9 6 ) .  I n  g e n e r a l ,  
i f  i n s t a l l e d  i n  t h e  c l e r e s t o r y  a r e a  - a n d  t h u s  i n  a  p o s i t i o n  n o t  
i n f l u e n c i n g  t h e  p e r c e p t i o n  o f  t h e  e x t e r n a l  e n v i r o n m e n t  a n d  w i t h  
t h e  a d v a n t a g e  o f  a  l i g h t  s h e l f  t o  r e d u c e  t h e  r i s k  o f  g l a r e  - t h e s e  
a d v a n c e d  d a y l i g h t  s y s t e m s  h a v e  b e e n  s h o w n  t o  e f f e c t i v e l y  
i m p r o v e  t h e  d a y l i g h t  a v a i l a b i l i t y  a n d  d i s t r i b u t i o n ,  a n d  i n  a d d i t i o n  
c a n  e n h a n c e  t h e  s a t i s f a c t i o n  a n d  p r o d u c t i v i t y  o f  w o r k e r s  a n d  
r e s u l t  i n  s i g n i f i c a n t  c o s t  a n d  e n e r g y  s a v i n g s  ( L e e  e t  a I . ,  2 0 0 2 ) .  
H o w e v e r ,  l o u v r e s ,  r e f l e c t i v e  b l i n d s ,  p r i s m a t i c  p a n e l s  a n d  l a s e r -
c u t  p a n e l s  m a x i m i z e  t h e i r  l i g h t - d i s t r i b u t i o n  p o t e n t i a l  u n d e r  
d i r e c t  l i g h t  c o n d i t i o n s ,  a  s i t u a t i o n  t h a t  i s  u n l i k e l y  t o  o c c u r  a t  C H
2  
e s p e c i a l l y  d u r i n g  w i n t e r  m o n t h s  ( L e e  a n d  S e l k o w i t z ,  1 9 9 8 ) .  C a r e f u l  
c o n s i d e r a t i o n  l e a d s  t h e n  t o  t h e  c o n c l u s i o n  t h a t  n o n e  o f  t h e s e  
p o t e n t i a l  i m p r o v e m e n t s  w o u l d  h a v e  g i v e n  a  s u b s t a n t i a l  g a i n  t o  t h e  
n a t u r a l  l i g h t i n g  p e r f o r m a n c e  o f  t h e  a d o p t e d  d e s i g n  t o  w a r r a n t  t h e i r  
a d d i t i o n .  
I n  o r d e r  t o  m a x i m i z e  d a y l i g h t  p e n e t r a t i o n  a n d  o p t i m i z e  i t s  
d i s t r i b u t i o n ,  a n  a l t e r n a t i v e  s o l u t i o n  c o u l d  h a v e  i n c l u d e d  t h e  
i n s t a l l a t i o n  o f  a n  a n i d o l i c  c e i l i n g ,  a  n o n - i m a g i n g  s y s t e m  t h a t  
u s e s  t h e  o p t i c a l  p r o p e r t i e s  o f  c o m p o u n d  p a r a b o l i c  c o n c e n t r a t o r s  
c o u p l e d  t o  a  s p e c u l a r  l i g h t  d u c t  t o  c o l l e c t  d i f f u s e  d a y l i g h t  f r o m  t h e  
s k y  ( l E A  T a s k  2 1  ,  2 0 0 0 ) .  Y e t ,  i n  t h e  C H
2  
b u i l d i n g ,  t h e  u s e  o f  s u c h  
a  s y s t e m  w o u l d  h a v e  r e q u i r e d  a d e q u a t e  s u s p e n d e d  c e i l i n g  s p a c e  
t o  e x p l o i t  i t s  p o t e n t i a l  t o  t h e  f u l l ,  a  r e q u i r e m e n t  i n  c o n t r a d i c t i o n  
w i t h  t h e  m u l t i p l e  f u n c t i o n s  o f  t h e  v a u l t e d  c e i l i n g  d e s i g n .  A n o t h e r  
p o t e n t i a l  s o l u t i o n  c o u l d  h a v e  b e e n  r e p r e s e n t e d  b y  t h e  u s e  o f  
a  s i m i l a r  t e c h n o l o g y :  a n i d o l i c  s o l a r  b l i n d s  t o  b e  p l a c e d  i n  t h e  
c l e r e s t o r y  a r e a  o n  t o p  o f  t h e  l i g h t  s h e l v e s .  T h o s e  b l i n d s  c o n s i s t  o f  
a  g r i d  o f  h o l l o w  r e f l e c t i v e  e l e m e n t s ,  e a c h  o f  w h i c h  i s  c o m p o s e d  
o f  t w o  t h r e e - d i m e n s i o n a l  c o m p o u n d  p a r a b o l i c  c o n c e n t r a t o r s .  T h e  
o p t i c s  o f  t h e  p o r t i o n s  o f  t h e  b l i n d  t h a t  e m i t  l i g h t  a r e  d e s i g n e d  t o  
d i r e c t  d i f f u s e  d a y l i g h t  i n t o  t h e  u p p e r  q u a d r a n t  o f  t h e  r o o m  t o w a r d s  
t h e  c e i l i n g ;  t h e  d e v i c e  i s ,  h o w e v e r ,  s t i l l  i n  i t s  p r o t o t y p e  s t a g e  ( l E A  
T a s k  2 1 ,  2 0 0 0 ) .  
A l l  t h i n g s  c o n s i d e r e d  ,  t h e  p o o r  a v a i l a b i l i t y  o f  d a y l i g h t  a t  l o w e r  
l e v e l s  i n  w i n t e r  m a y  n o t  b e  c o u n t e r a c t e d  w i t h o u t  m a j o r  p r a c t i c a l  
( o r  v i s u a l )  d r a w b a c k s .  T h e r e f o r e ,  i n  o r d e r  t o  c o n t r i b u t e  t o  t h e  
p h y s i o l o g i c a l  a n d  p s y c h o l o g i c a l  w e l l - b e i n g  o f  o c c u p a n t s  v i a  
a  p r o p e r  e n t r a i n m e n t  o f  t h e i r  c i r c a d i a n  r h y t h m s ,  i t  s h o u l d  b e  
r e c o m m e n d e d  t o  l o c a t e  i n  t h o s e  s p a c e s  e m p l o y e e s  w h o s e  w o r k  i s  
g e n e r a l l y  d o n e  i n  t e a m s  s o  t h a t  t h e y  c a n  g a i n  f r o m  t h e  i n t e r a c t i o n s  
w i t h  c o l l e a g u e s  t h e  n e c e s s a r y  e n v i r o n m e n t a l  s t i m u l a t i o n  t h a t  
c a n n o t  b e  p r o v i d e d  b y  t h e  d y n a m i c  p a t t e r n  o f  n a t u r a l  i l l u m i n a t i o n  
( B o y c e  e t  a I . ,  2 0 0 3 ) .  M o r e o v e r ,  s i n c e  t h e  c h o i c e  o f  a d o p t i n g  
e x t e n s i v e  l o w  a m b i e n t  l i g h t i n g  ( 1 6 0  l u x )  c a n  i m p l y  s o m e  n e g a t i v e  
c o n s e q u e n c e s  o n  t h e  d a i l y  m e t a b o l i s m  o f  o c c u p a n t s  ( p e o p l e  
w o u l d  p r o b a b l y  n e e d  m u c h  h i g h e r  l i g h t  l e v e l s  t h a n  t h a t  o f f e r e d  
b y  t h e  a r t i f i c i a l  s y s t e m  o r  e v e n  b y  d a y l i g h t  a  s h o r t  d i s t a n c e  a w a y  
f r o m  t h e  w i n d o w ) ,  t h e  u s e  o f  l u m i n a r i e s  p r o d u c i n g  a  v e r y  b l u e  l i g h t  
s p e c t r u m  ( 4 6 0  n m )  c a n  b e  s u g g e s t e d ,  f o r  e x a m p l e  b y  a d o p t i n g  
b l u e  L E D s .  
C o n c e r n i n g  t h e  s o u t h  f a 9 a d e ,  a s  r e p o r t e d  e a r l i e r ,  o n e  o f  t h e  m a j o r  
i s s u e s  w i t h  r e g a r d  t o  v i s u a l  c o m f o r t  i n  t h e  C H
2  
b u i l d i n g  i s  d u e  t o  
t h e  p r e s e n c e  o f  g l a r e  r e f l e c t e d  o f f  t h e  V i c t o r i a  H o t e l  B u i l d i n g  n o r t h  
f a 9 a d e  ,  w h i c h  c r e a t e s  h i g h  v i s u a l  c o n t r a s t  i n  t h e  f i e l d  o f  v i e w  o f  
t h e  o c c u p a n t ,  p o t e n t i a l l y  d e c r e a s i n g  t h e  q u a l i t y  o f  h i s  l u m i n o u s  
e n v i r o n m e n t .  O f  t h e  v a r i o u s  i m p l e m e n t a t i o n s  i n v e s t i g a t e d  b y  t h e  
l i g h t i n g  c o n s u l t a n t s ,  t h e  b e s t  o p t i o n  s e e m s  t o  b e  t h e  u s e  o f  a r t i f i c i a l  
l i g h t i n g  t o  i l l u m i n a t e  t h e  i n t e r n a l  w a l l  a d j a c e n t  t h e  w i n d o w s  i n  o r d e r  
t o  d e c r e a s e  t h e  c o n t r a s t  e f f e c t  b e t w e e n  t h e  h i g h  l u m i n a n c e  o f  t h e  
w i n d o w s  a n d  t h e  c o m p a r a t i v e l y  d a r k  i n t e r n a l  e n v i r o n m e n t  a n d  
w a l l  f i n i s h e s .  E v e n  t h o u g h  t h e  e c o n o m i c  a n d  e n v i r o n m e n t a l  c o s t  
o f  p r o v i d i n g  s u c h  a d d i t i o n a l  l i g h t i n g  m a y  n o t  b e  c o m p e n s a t e d  b y  a  
r e l a t i v e l y  m a r g i n a l  i m p r o v e m e n t  i n  l u m i n o u s  c o m f o r t ,  t h e  t h o r o u g h  
a p p l i c a t i o n  o f  t h i s  s t r a t e g y  c a n  r e s u l t  i n  s i g n i f i c a n t  e n e r g y  s a v i n g s  
a s  i t  r e d u c e s  t h e  t e n d e n c y  o f  p e o p l e  t o  c o n s t a n t l y  k e e p  b l i n d s  
d o w n  a n d  t h u s  l o s e  a l l  t h e  b e n e f i t s  o f  a v a i l a b l e  n a t u r a l  l i g h t  ( A E C  ,  
2 0 0 3 e ) .  
A n  a l t e r n a t i v e  s o l u t i o n  c o u l d  b e  t h e  i n s t a l l a t i o n  o f  v e r t i c a l  g a r d e n s  
o n  t h e  s o u t h  f a 9 a d e  a s  w e l l  ,  m a y b e  u s i n g  p l a n t s  t h a t  d o  n o t  n e e d  
a  c o n t i n u o u s  d i r e c t  i l l u m i n a t i o n ,  o r  a d j u s t a b l e  d o w n w a r d  r o l l e r  
b l i n d s  t h a t  c o u l d  b l o c k  d i s c o m f o r t  g l a r e  b u t  s t i l l  a d m i t  a  r e a s o n a b l e  
q u a n t i t y  o f  d i f f u s e  l i g h t .  I n  t h i s  c a s e  ,  t h e  u s e  o f  a  r o l l e r  b l i n d  r a t h e r  
t h a n  a  v e n e t i a n  d e v i c e  w o u l d  b e  s u r e l y  a c c e p t e d  b y  o c c u p a n t s  
s i n c e  t h e  g l a r e  p r o b l e m s  w i l l  p r o b a b l y  b e  f a i r l y  c o n s t a n t  d u r i n g  
t h e  t i m e  o f  t h e i r  p r e s e n c e  ( b e i n g  d u e  t o  r e f l e c t e d  b r i g h t n e s s  
r a t h e r  t h a n  d i r e c t  e x p o s u r e ) ,  w h i l e  t h e  c o n t i n u o u s  a v a i l a b i l i t y  o f  a  
v i e w  o u t  w o u l d  n o t  b e  a  c o n c e r n  b e c a u s e  o f  t h e  p r o x i m i t y  o f  t h e  
a d j a c e n t  b u i l d i n g .  F i n a l l y ,  a  f u r t h e r  s i m p l e  ( b u t  n o t  n e c e s s a r i l y  
l e s s  e f f e c t i v e )  p o t e n t i a l  r e s p o n s e  c o u l d  b e  t h e  i n s t a l l a t i o n  o f  
f l e x i b l e  v i s u a l  t a s k s ,  a s  f o r  e x a m p l e  b y  m o u n t i n g  f l a t  T F T  c o m p u t e r  
s c r e e n s  o n  m o v a b l e  a r m s  t h a t  c o u l d  b e  a d j u s t e d  d i r e c t l y  b y  
t h e  u s e r s  a c c o r d i n g  t o  t h e  c h a r a c t e r i s t i c s  o f  t h e i r  l u m i n o u s  
e n v i r o n m e n t  a n d  t h e i r  i n d i v i d u a l  p r e f e r e n c e s .  
C O N C L U S I O N  
T h e  l i g h t i n g  s t r a t e g y  d e v e l o p e d  f o r  t h e  C H
2  
b u i l d i n g  r e p r e s e n t s  a n  
o u t s t a n d i n g  e x a m p l e  o f  i n t e r n a t i o n a l  b e s t  p r a c t i c e ;  i n  p a r t i c u l a r ,  i n  
h o w  i t  m a n a g e s  t o  i n t e g r a t e  i n n o v a t i v e  s o l u t i o n s  w i t h  a  n u m b e r  o f  
f u n c t i o n s  a n d  r e q u i r e m e n t s  o f  t h e  b u i l d i n g  - t h a t  d e a l  a l s o  w i t h  t h e  
p h y s i o l o g i c a l  a n d  p s y c h o l o g i c a l  n e e d s  o f  w o r k e r s  - t h e  a d o p t e d  
d e s i g n  e x c e e d s  t h e  c o m m o n l y - a c c e p t e d  s t a n d a r d s  f o r  a  s o - c a l l e d  
s u s t a i n a b l e  b u i l d i n g .  
T h e r e  a r e  m a n y  l e s s o n s  t o  b e  l e a r n t  f r o m  C H
2
;  a m o n g s t  t h e m  
t h e  n e e d  t o  f o r e s e e  a n d  c o n t r o l  ,  s t a r t i n g  f r o m  t h e  c o n c e p t i o n  
a n d  d e S i g n  s t a g e ,  f u t u r e  d e v e l o p m e n t  o f  n e i g h b o u r i n g  b u i l d i n g s  
i n  o r d e r  t o  e v e n t u a l l y  p r e d i s p o s e  t h e  n e c e s s a r y  s t r a t e g i e s  t o  
c o u n t e r a c t  t h e  e f f e c t s  o n  s o l a r  a c c e s s  a n d  i t s  c o n s e q u e n c e s  o n  
l u m i n o u s  e n v i r o n m e n t s  ( o v e r s h a d o w i n g ,  r e f l e c t i o n s ,  i n d i r e c t  g l a r e ,  
b r i g h t n e s s  o f  e x t e r n a l  s u r f a c e s ,  e t c . ) .  T h i s  i s  e s s e n t i a l l y  a  p r o b l e m  
b e y o n d  t h e  g r a s p  o f  t h e  d e s i g n  t e a m .  
T h e  A u s t r a l i a n  J o u r n a l  o f  C o n s t r u c t i o n  E c o n o m i c s a n d  B u i l d i n g  [ V o I S ,  N o  2 1  I  4 5  
As the CH2 building demonstrates, to be truly "sustainable" 
buildings have to be designed and operated as "living" and 
complex systems rather than as passive collections of distinct 
parts, in order to guarantee to all its occupants optimal comfort 
conditions, both in perceptive and energetic terms, while also 
creating a pleasant place to live and work (Selkowitz, 1999). 
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